Introduction: Posterior shoulder dislocation associated with fracture of the lesser tuberosity is considered as a rare shoulder trauma. It can lead to the locked shoulder with a very high possibility of unsuccessful closed reduction. Case Presentation: In this case, the patient was a 30-year-old male motorcyclist with the right shoulder injury who had posterior shoulder dislocation with lesser tuberosity fracture. Early attempt for closed reduction was unsuccessful and led to iatrogenic brachial plexus injury. This patient is treated by open reduction and fracture fixation with screw. Subscapularis partial rupture was repaired. Finally, full stability was achieved. Conclusions: Fracture fixation plays a crucial role in stability after reduction. Several techniques have been suggested for surgical treatment including fixation with screw and the modified McLaughlin technique. Similar to the previous case reports, according to our experience, careful attention to the fracture concomitant with posterior dislocation is of the utmost importance.
Introduction
Posterior fracture-dislocation of the shoulder is one of the rare injuries, which is often due to the seizure and high-energy trauma. Generally, it is accounted for about 2% of the shoulder dislocations (1) . It is strongly possible that this type of injury be missed (2) . Meanwhile, fracture of the lesser tuberosity of the humerus can be associated with posterior shoulder dislocation (3) . According to the McLaughlin study, 22 (3.8%) out of 581 cases of shoulder dislocations had posterior shoulder dislocation. In more cases, the impression fracture in the humeral head is possibly reverse Hill-Sachs lesion and it is often covered less than 25% of the articular surface (4) . In some very rare cases, fracture of lesser tuberosity is associated with the locked posterior dislocation, in which there is no possibility of the closed reduction (5) . Therefore, the diagnosis of simultaneous dislocation and fracture is essential to decide for the appropriate therapy. In this report, a patient with a simultaneous posterior fracture-dislocation of the shoulder is described that closed reduction was not possible in the emergency department and open reduction and fixation of fracture were needed, as well.
Case Presentation
The patient was a 30-year-old male motorcyclist with the right shoulder injury due to the reversal of the bicycle admitted to the emergency department of our hospital. He was complaining of the shoulder pain and the limited motion in the shoulder, as well. No injury and trauma were observed in other parts of his body. In the physical examination, there was a severe tenderness in the right shoulder. No passive and active motions of the shoulder were observed. The neurological and vascular examinations were normal with no problems.
Shoulder radiography in the emergency department showed a fracture of the humeral head associated with the posterior dislocation (Figure 1 ). There was no associated fracture in the elbow and wrist radiographs. In the emergency department, closed reduction under sedation was performed due to the presence of posterior dislocation, which was not successful and it was consulted with the orthopedic department of the center. Three-dimensional CT scan was ordered after re-examination of the patient, since there was a fracture of the lesser tuberosity associated with the locked posterior dislocation (Figures 2 and 3) .
In the re-examination of the patient, there was a nerve injury in the brachial plexus as a complete functional disorder in the radial nerve, but the median and ulnar nerves were normal. The patient was subsequently nominated for open surgery. General anesthesia was applied for the patient. Deltopectoral approach was used for the surgery. Biceps tenotomy was performed first and lesser tuberosity fragment was taken with the nonabsorbable PDS suture. Open reduction was done using a bone lever and pushing straight forward from the shoulder. After reduction before fixation, the full stability was achieved in external rotation in the passive movements, but there was instability in full internal rotation that a pin (No. 2) from acromion to the humeral head was used temporary (Figure 4 ). After open reduction of the humeral head, fixation of the fractured fragment with the partial thread screw (No 4.5) was needed due to the fracture of lesser tuberosity and unstable reattached shoulder and a countersunk screw was used. Subscapularis muscle was torn that was repaired ( Figure 5 ). Because the Herbert screws did not have the appropriate size to insert to the articular humeral surface, we use screws number 4.5. We tried to exactly countersink to avoid causing the secondary impingement in operation time; there was no impingement in the shoulder passive range of motion. Subscapularis partial rupture was repaired, it can cause partial tear of the subscapularis because of the nature of the fracture dislocation and locking the glenoid rim happened. Finally, the shoulder was fixed by a special brace in adduction and internal rotation positions. Two weeks after the surgery, trans-acromial pin was removed and rehabilitation was started. First, muscle strengthening and pendulum motion exercises were performed for a month. There has been still the radial nerve injury after a month. The axonal injury was observed in the electromyography that there was a possibility of traction injury. The observed iatrogenic neurapraxia was due to the attempt for initial reduction in the emergency department, which was continued conservatively. In the follow-up period after three months, shoulder pain was completely disappeared. Range of shoulder motion was obtained 150 degrees for forward flexion, 80 degrees for the external rotation, and internal rotation to the level of the tenth rib to the thoracic vertebra.
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Discussion
Posterior dislocation of the shoulder was for the first time introduced by cooper in 1839 in an epileptic patient. The concurrency of posterior dislocation and fracture is rare (6) . Overall, in the Neer report, in about 0.9% of 1500 cases, posterior dislocation was associated with fractures. Impression fracture in the humeral head is defined as locked posterior dislocation of the shoulder (7). The locked dislocations are considered as a determining key factor for unsuccessful closed reduction. Diagnosis of this condition is often delayed or missed (1) . The prompt diagnosis and treatment of fracture-dislocation is crucial. Avascular necrosis and collapse are the two most possible important complications. On the other hand, the fracture of lesser tuberosity is often occurred simultaneously with posterior dislocation (8) . The locked posterior dislocation is accounted for about one-third of posterior dislocations that strongly can change the therapy and prognosis (6) . In the Benhamida study, one close reduction out of three locked posterior dislocation was failed and open reduction and using a special technique for stability were needed in all three cases (9) . In this report, open reduction, subscapularis transfer or the McLaughlin technique were used. Satisfactory results were obtained in the two cases; in one case, dislocation re-occurred after three days; and posttraumatic osteoarthritis was observed in one patient (9). Moussa et al. have been reported a patient with an associated locked posterior dislocation with the fracture anterior impression and the acute tears of subscapularis tendon. The McLuaghlin technique was used due to the late diagnosis and the desired results were achieved (10). In the Liu et al. study (2014) , several cases of twopart lesser tuberosity associated with posterior dislocation have been examined. The great results have been obtained from the fracture of lesser tuberosity surgery in the locked posterior dislocations (11) . The modified McLaughlin technique has been used in 18 cases. The mean length from injury to the surgery was 40 days (11) . In the Tey study (2007) in Singapore, posterior fracture-dislocation of the shoulder has treated without using metallic implants (12) . The good results have obtained from a 34-year-old patient with posterior fracture-dislocation for whom the deltopectoral shoulder approach and open reduction have been used and nonabsorbable polyester has been used for lesser tuberosity fixation (12) . The accurate understanding of the locked posterior dislocation is crucial, since in such cases, the reduction can be unsuccessful (6) . In the studied patient, the effort to close reduction in the emergency department was not successful due to the rarity, lack of sufficient accuracy and the diagnosis. Sedation in the emergency department for close reduction and the patient without enough muscle relaxation can be dangerous increasing the possibility of iatrogenic injury. High traction can lead to the nerve injury in the brachial plexus. For each patient, the recovery rate is different depending on the site and type of the injury. In the Ben-David study, 50% of the 22 cases have been improved through a year (13) . It seems that using additional imaging procedures can be helpful in the posterior fracture-dislocation for the accurate diagnosis of the locked fracture-dislocation cases (12) . According to Richards RR reports, a brachial plexus injury occurs after shoulder instability treatment, especially after a Putti-Platt Arch Trauma Res. In press(In press):e38931. 3
U n c o r r e c t e d P r o o f or a Bristow procedure and the lesion does not rapidly, progressively, and completely recover, the brachial plexus should be explored since there is a high likelihood of structural neurologic injury (14) . There are very few publications describe the iatrogenic paralysis and management. Closed reduction under general anesthesia is considered as a selective therapy for posterior dislocation of the shoulder and the joint stability can be achieved via reduction in cases with the defects in the humeral head leading to impression fracture of less than 25% of the articular surface (1). Open reduction and fixation are required when the defects in the humeral head articular surface are greater than 25% (1). The tight locking in the large impression fracture is regarded as the most important factor for unsuccessful closed reduction in the posterior dislocation (1). The simultaneous fracture at the anatomical neck, soft tissue damage in the infraspinatus tendon, biceps tendon interposition, and dislocation over three weeks are considered as the other factors involved in the late diagnosis (1). In the studied patient, stability in the shoulder joint achieved due to the fixation of the fracture of lesser tuberosity using screw and subscapularis tendon repair.
